ILLUSTRATIONS

Conversion to Metric Units
The analysis and compilations in this report were made using inch-pound units of measurements .
To convert inch-pound units to metric units, the following conversion factors should be used :
Nat ional Geodetic Vertical Datum of 1929 (NGVD of 1929) :
A geodetic datum derived from a general adjustment of the first-order level nets of both the United States and Canada, formerly called "Mean Sea Level ." NGVD of 1929 is referred to as mean sea level in this report and references to elevation are inferred to be above mean sea level . At some sites it is not economically feasible to design structures for extreme floods such as the 50-year or the 100-year flood . This is especially true for some bridges and culverts at small streams on secondary roads where average daily traffic is low and where the duration of flood inundation of road embankments is short . Therefore, the Tennessee Department of Transportation sometimes designs bridges, culverts, and roadway embankments for floods as small as the 10-year flood .
The 10-year flood is defined as the peak discharge which will be exceeded once, on the average, in 10 years, or stated another way, the peak discharge which has a 10 percent chance of being exceeded in any year . Techniques to estimate flood depths to aid in the design of roadway embankments and drainage structures have been developed by this study which was done in cooperation with the Tennessee Department of Transportation .
This study was concerned with developing techniques for estimating depths of floods for selected recurrence intervals of 10 to 100 years . Gamble and Lewis (1977) previously presented a technique for estimating the depth of the 100-year flood for unregulated streams in Tennessee . Depths of 100-year floods have been re-analyzed in this study so that consistent estimates of the 10-year and 100-year flood depths can be presented in the same report .
Equations for estimating 100-year flood depths presented herein supersede those given by Gamble and Lewis (1977) .
The purpose of this report is to present methods for estimating depths of various recurrence interval floods for unregulated streams in Tennessee .
Relations between the size of the drainage basin and flood depths for four hydrologic areas of the state are defined .
DEFINITION OF FLOOD DEPTHS
Estimation of flood depth at a specific site on a stream and flood mapping probably are the major uses of the relations developed in this study . The median discharge, the 10-year and 100-year flood discharges, and their corresponding stages were determined for each gaging station used in the analysis . Median discharges are from Gold (1981) . The 10-year and 100-year flood discharges used are the weighted discharges from table 2 of Randolph and Gamble (1976) . For crest -stage partial-record stations and stations having short periods of record, the median discharge and stage were estimated on the basis of discharge measurements, slope of the rating curve, size of the drainage basin, and knowledge of the site . As used in this report, the difference between the 10-year flood stage and the median discharge stage is the depth of the 10-year flood, and the difference between the 100-year flood stage and the median discharge stage is the depth of the 100-year flood . The data used in the analyses are shown in table 1 . Randolph and Gamble (1976) defined equations relating flood discharge characteristics to the size of drainage basin .
Other basin characteristics such as stream length, stream slope., and mean basin elevation were also investigated to see if they improved the equations . The definition and method of computation of these characteristics are described by May and others (1970) . The same characteristics were tested by multiple regression techniques in this analysis to determine whether their use would provide improved estimates of flood depth over the use of drainage basin size alone . 
APPLICATION OF RELATIONS
To determine the elevation of the 10-year or the 100-year flood at a given point on a stream, proceed as follows :
1 . Determine the correct hydrologic area from figure 1 .
2.
Determine the drainage area of the stream, in square miles, from 7.5-minute topographic maps.
.
Compute the depth of the 10-year or the 100-year flood using the appropriate equation from table 2 (or read from graphs on figure 3, 4, 5 or 6) .
Add this depth to the median discharge elevation represented by contour crossings on 7.5-minute topographic maps to obtain the elevation of the 10-year or the 100-year flood .
To determine the elevation for floods with recurrence intervals falling between the 10 and 100-years
Determine the correct hydrologic area from figure 1 .
Determine the drainage area at the site, in square miles, from 7%-minute topographic maps .
Enter figure 2 with the desired recurrence interval and pick off depth for 1 and 100 square miles from the appropriate hydrologic area curve .
Plot the values determined in step 3 on the appropriate figure 3 , 4, 5, or 6 and draw a straight line through them .
Enter this graph with the drainage area determined in step 2 and read depth . The standard error of prediction (total prediction error using the regression equations) may be somewhat larger (Hardison, 1971 minute topographic maps should yield accuracies consistent with map production standards, which is one-half contour interval .
In West Tennessee (hydrologic area 4), dredging of the channels and construction of levees during the past several years have undoubtedly affected the flood characteristics, and consequently flood depths, of some streams . Randolph and Gamble (1976) state that " . . . the discharges of 50-year floods on small streams with a large improved channel may be as much as 100 percent larger than other streams in the vicinity without an improved channel ." It seems obvious then, that discharges for the 10-year and the 100-year floods may also be larger for improved channels . Many of these improved channels in West Tennessee are of sufficient size to carry major floods within the channel . This means that a larger discharge is confined in a relatively narrow channel, hence a greater depth must occur than would have occurred in the natural channel . Limited data on streams with improved channels indicate that depth of floods is larger than that on unimproved channels in the same vicinity . However, the equations given in this report
were not adjusted for improved channels because of insufficient data . The relations given in this report may not be applicable to regulated streams, since the stream contour crossings shown on the topographic maps may not reflect the median discharge elevation and most regulated streams in Tennessee are larger than those used to define the relationships in this report . Also the discharge-frequency relation may be different for regulated streams .
